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METHOD AND SYSTEM FOR AN 
EXTERNAL FRONT BUFFER FOR A 

GRAPHICAL SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to the ?eld of display 
units, and more speci?cally to a method and system for an 
external front buffer for a graphical system. 

BACKGROUND OF THE INVENTION 

[0002] Display units are Widely used to display textual and 
graphic data to operators of complex systems such as 
aircraft. In order to display images on a display unit, in a 
typical embodiment, a “ping-pong” buffer memory is used 
by a graphics processing unit. When the graphics processing 
unit updates the image in the “ping” buffer, the “pong” 
buffer supplies the last completed image to the display unit. 
Once the image in the “ping” buffer is fully updated, the 
“pong” buffer sWaps With the “ping” buffer and the “ping” 
buffer supplies the image to the display unit While the 
“pong” buffer is updated by the graphics processing unit. 
[0003] This method becomes more di?icult to accomplish 
When multiple graphical display units need to be supported 
by the same graphics processing unit. For example, if a 
graphics processing unit supports tWo display units instead 
of one display unit, roughly tWice as much memory is 
required. Additionally, complexity arises if the graphics 
processing units need to support multiple display WindoWs 
With different display rates displayed on a single display 
unit. In order to support multiple display WindoWs, the data 
for each display WindoW is copied from a back “ping” buffer 
to a front buffer Which introduces delays rendering images 
as Well as synchronization problems compared With the 
normal “ping/pong” embodiment. 
[0004] Accordingly, it is desired to provide a method and 
system for an external front buffer for a graphical system. 
Furthermore, the desirable features and characteristics of the 
present invention Will be apparent from the subsequent 
detailed description and the appended claims, taken in 
conjunction With the accompanying draWings and the fore 
going technical ?eld and background. 

BRIEF SUMMARY OF THE INVENTION 

[0005] In one embodiment of the present invention, a 
system for displaying images in at least one display WindoW 
on a display unit includes a display processor con?gured to 
generate graphics commands from a received input. A 
graphics processing unit is coupled to the display processor 
and includes rendering engine con?gured to generate 
graphic data from the graphics commands, an internal 
memory coupled to the rendering engine, and a general 
purpose I/O coupled to the rendering engine and con?gured 
to transmit messages from the graphics processing unit. A 
graphics logic device is coupled to the graphics processing 
unit. The graphics logic device is con?gured to initiate a 
transfer of graphic data for an update of a display WindoW 
from the internal memory to the display unit upon receipt of 
a message indicative of an available update to the display 
WindoW. An external memory is coupled to the graphics 
logic device and the external memory is con?gured to 
supply graphic data to the display WindoW When the update 
of the display unit is not available and to store the update of 
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the display WindoW When the display WindoW receives the 
update from the internal memory. 
[0006] In another embodiment of the present invention, a 
method for displaying an image on a display unit comprising 
at least one display WindoW includes a step of generating 
updated graphic data comprising an update to a display 
WindoW of the display unit at a graphics processing unit. 
Next, the updated graphic data is stored to an internal 
memory of the graphics processing unit. A message indica 
tive of a completion of the generation of the updated graphic 
data; is sent. A ?rst transfer of the updated graphic data to 
the display WindoW of the display unit is initiated and the 
updated graphic data is saved to an external memory upon 
receipt of the message at a graphics logic device. A second 
transfer of graphic data stored in the external memory to the 
display WindoW of the display unit is initiated if the message 
has not been received at the graphics logic device. 
[0007] In another embodiment of the present invention, a 
graphical system for displaying an image on a display unit 
comprising a graphics logic device and an external memory 
coupled to the graphics logic device. The graphics logic 
device is con?gured to initiate a transfer of updated graphic 
data to the display unit upon receipt of a transfer signal. The 
external memory is con?gured to store the updated graphic 
data as the updated graphic data is transferred to the display 
unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The present invention Will hereinafter be described 
in conjunction With the folloWing draWing ?gures, Wherein 
like numerals denote like elements, and: 
[0009] FIG. 1 is a block diagram of an exemplary embodi 
ment of a graphical display system in accordance With the 
teachings of the present invention; 
[0010] FIG. 2 illustrates an exemplary embodiment of a 
display unit With multiple display WindoWs in accordance 
With the teachings of the present invention; and 
[0011] FIG. 3 is a ?owchart of an exemplary embodiment 
of a method to display graphic data in accordance With the 
teachings of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0012] The folloWing detailed description of the invention 
is merely exemplary in nature and is not intended to limit the 
invention or the application and uses of the invention. 
Furthermore, there is no intention to be bound by any theory 
presented in the preceding background of the invention or 
the folloWing detailed description of the invention. 
[0013] FIG. 1 illustrates an exemplary embodiment of a 
graphical display system 100 in accordance With the teach 
ings of the present invention. The graphical display system 
100 includes one or more display processors 101 coupled to 
one or more graphics processing units (GPU) 102, each of 
Which is coupled to one or more graphics logic devices 104. 
Each of the graphics logic devices 104 is coupled to a front 
buffer 105 and to one or more display units 106. 

[0014] Display processor 101 receives data from other 
systems to generate graphics commands for the GPU 102. 
The display processor 101 typically generates data in World 
coordinates, Which are Cartesian coordinates using actual 
measurement units, as opposed to pixel coordinates, Which 
are used as a coordinate system referenced to the display unit 
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106. In one embodiment, the input to the display processor 
101 can be data such as a commanded change in an aircraft’ s 

pitch or roll. This data can then be used to generate com 
mands for the GPU 102. A myriad of other system data can 
also be supplied to the display processor 101. 

[0015] GPU 102 can be any processing device capable of 
receiving data and graphics commands and rendering 
graphic data to form an image for display on the display unit 
106. For example, data regarding the banking angle of an 
aircraft can be received by the GPU 102. The received data 
and graphics commands can then be rendered to form 
graphic data Which can be used by the display unit 106 to 
form an image that graphically represents the banking angle. 
GPU 102 can include a rendering engine 109, an internal 
memory 107, a general purpose I/O 110, an optional video 
input 113, and a pixel bus 112. GPU 102 can be a proprietary 
graphics processing unit, or, in one exemplary embodiment, 
GPU 102 can be a commercially available graphics process 
ing unit. 
[0016] Rendering engine 109 generates graphic data from 
received data and can provide other processing functions. A 
typical rendering engine 109 for a GPU 102 can perform 
various calculations related to the generation of images for 
display unit 106. 
[0017] Internal memory 107 stores the rendered graphic 
data generated by the rendering engine 109 from the data 
received by the GPU 102. Typically, the internal memory 
107 has a maximum siZe that can be populated. 

[0018] General purpose I/O 110 can be any device that 
provides a communication link betWeen the GPU 102 and 
the graphics logic device 104. In an exemplary embodiment, 
general purpose I/O 110 sends information to the graphics 
logic device 104 that indicates an update to an image, or part 
of an image such as an update of a display WindoW of an 
image comprised of multiple display Windows, has been 
rendered and is ready to be sent to the display unit 106. 

[0019] Pixel bus 112 couples the GPU 102 and the graph 
ics logic device 104 for the transfer of the rendered graphic 
data, in the form of pixels, to the graphics logic device 104. 
In one exemplary embodiment, data is sent over the pixel 
bus 112 in a transition minimiZed differential signaling 
(TMDS) format or a loW voltage differential signaling 
(LVDS) format. An optional video input 113 alloWs for 
video, such as video generated by cameras mounted on an 
aircraft to monitor aircraft components to be inputted, into 
the GPU 102 for display on display unit 106. Video input 
113 can include a video memory (typically part of internal 
memory 107) Where the video can be received and the 
symbology overlaid With the video. 
[0020] Graphics logic device 104 alloWs graphic data to be 
sent to the display 106 from either the internal memory 107 
or the front buffer 105 based on, in one embodiment, the 
receipt of a message over the general purpose I/O 110. 
Graphics logic device 104 can also provide additional func 
tionality such as ensuring the accuracy of generated graphic 
data. The graphics logic device 104 couples to the GPU 102 
via the pixel bus 112 and the general purpose I/O 110. In one 
exemplary embodiment, graphics logic device 104 can be 
implemented as a ?eld programmable gate array (FPGA). 
HoWever, other Ways of implementing the graphics logic 
device 104, such as the use of a processor, an application 
speci?c integrated circuit (ASIC) and the like, are Within the 
scope of the present invention. 
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[0021] Graphics logic device 104, after receipt of a mes 
sage indicative of the generation of an update to a display 
WindoW of the display unit 106, can send graphic data to the 
display unit 106 to update the display WindoW. The graphics 
logic device 104, as it updates the display WindoW of display 
unit 106, sends graphic data to the front buffer 105. When a 
display WindoW is not being updated, the graphics logic 
device 104 can send the graphic data stored in the front 
buffer 105 to the display unit 106 for display. In one 
exemplary embodiment, the logic to accomplish this is 
replicated for each possible display WindoW in the display 
unit, While the logic is provided as softWare, hardWare logic 
or both. In one embodiment, graphics logic device 104 can 
support up to sixteen WindoWs, and therefore has sixteen 
copes of the logic to handle the graphic data. The actual 
number of copies of the logic used depends on the actual 
number of display WindoWs displayed on the display unit. 
[0022] Front buffer 105 provides storage for graphic data 
representing the last completed images generated by the 
GPU 102 for presentation to the display unit 106. In one 
exemplary embodiment of the present invention, front buffer 
105 provides at least some of the graphic data needed to 
display images on the display unit 106 When the GPU 102 
is generating updates to the images displayed on the display 
unit 106. For example, graphic data stored in the front buffer 
105 can be supplied to the display unit 106 from the front 
buffer 105 While the GPU 102 generates neW graphic data. 
When a neW image or update to a display WindoW is ?nished 
by the GPU 102, the GPU 102 can supply that graphic data 
to the display unit 106 from the GPU’s 102 internal memory 
107. At the same time graphic data for the neW image or neW 
display WindoW can be stored in the front buffer 105, Which 
can then be used to update the display unit 106 until the GPU 
102 is ready to send more graphic data. Once the internal 
memory 107 is copied to the front buffer 105, the GPU 102 
is noti?cd that the buffer sWap has occurred. GPU 102 can 
then initiate the rendering of a neW graphic update. In one 
exemplary embodiment, synchronous Zero bus turnaround 
RAM devices can be used for the front buffer 105. Other 
memory devices can also be used for the present invention. 
[0023] Additionally, since the use of the front buffer 105 
can reduce the storage requirements for the internal memory 
107, alloWing parts of the internal memory 107 to be utiliZed 
for other purpose, such as storing texture maps for character 
and symbology generation. 
[0024] Display unit 106 displays the images generated by 
the GPU 102. Display unit 106, in one exemplary embodi 
ment, is a liquid crystal display (LCD), although other 
display technologies such as cathode ray tube (CRT) dis 
plays, organic light emitting diode (OLED) displays, and 
plasma displays can also be used. 
[0025] In one exemplary embodiment, each display unit 
106 can display a plurality of different display WindoWs With 
each display WindoW updated at a different rate. For 
example, FIG. 2 illustrates an image that is displayed on 
display unit 106 that is comprised of three different display 
WindoWs 202-206. Each different display WindoW 202-206 
can display different information such as altimeter informa 
tion, Weather information, plane banking angle information, 
and the like. 

[0026] First display WindoW 202, in this exemplary 
embodiment, updates at a 20 HZ rate or once every 50 msec. 
Second display WindoW 204 updates at a 10 HZ rate or once 
every 100 msec and third display WindoW updates at a 5 HZ 
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rate or once every 200 msec. In this exemplary embodiment, 
the display unit 106 refresh rate is 60 HZ or once every 16.7 
msec. In embodiments where multiple display windows are 
displayed on the display unit 106, the GPU 102 can send 
graphic data for each display window, with the buffer swap 
scheduled for one or more windows at a time. The GPU 102 

can independently determine the update rate for each display 
window 202-206. 

[0027] In one exemplary embodiment, the graphics logic 
device 104 stores information regarding the location of the 
display windows 202-206 of the display unit 106. This 
information can be used to determine when individual pixels 
on the pixel bus are inside a particular display window, thus 
controlling when an update should be provided by the 
internal memory 107. As seen in FIG. 2, the ?rst display 
window 202 is de?ned between columnA and column C and 
row A and row B. The second display window 204 is de?ned 
between column A and column B and row B and row C. The 
third display window is de?ned between column B and 
column C and row B and row C. 

[0028] FIG. 3 is a ?owchart illustrating an exemplary 
embodiment of a method to display graphic data in accor 
dance with the teachings of the present invention. In the 
method of FIG. 3, multiple simultaneous operations are 
outlined. Steps 302-310 occur at either the GPU 102 or the 
display processor 101 and steps 312-332 occur at the graph 
ics logic device 104. The actions outlined in these sets of 
steps can occur simultaneously. FIG. 3 has two starting 
points, a ?rst entry point 301 at the GPU 102 and a second 
entry point 311 at the graphics logic device 104. In an 
exemplary embodiment of the present invention the display 
windows are processed in parallel, wherein multiple win 
dows are processed with each following their own version of 
FIG. 3. The logic in this ?owchart is functionally replicated 
for each active window resulting in additional parallelism. 
This parallelism is necessarily constrained by the availabil 
ity of the display processor 101 and GPU 102 resources on 
the left side of FIG. 3 (steps 302-310), but is fully parallel 
in the right side of the diagram (steps 312-332 in the 
graphics logic device 104). In an alternative embodiment, 
additional display processors 101 and GPUs 102 can be 
provided to increase the availability of the display proces 
sors 101 and the GPUs 102. 

[0029] Turning ?rst to ?rst entry point 301, at ?rst step 
302. In step 302, the GPU 102 receives rendering commands 
from the display processor 101 for the current display 
window of the display unit 106. Next, in step 304, the GPU 
102 renders the graphics commands to form the graphic data 
for that display window of the display unit 106 and stores the 
graphic data to the internal memory 107. In an exemplary 
embodiment, the display windows are rendered effectively 
in parallel or piecemeal parallel, starting with the display 
window having the highest update rate. In the exemplary 
embodiment of FIG. 2, the ?rst display window 202 will be 
rendered ?rst and the rendered graphical data for the ?rst 
display window 202 can be stored in the internal memory 
107 of the GPU 102 as the graphical data is generated. 
Updates to the second display window 204 and the third 
display window 206 will then be generated. Because the 
update rate of the ?rst display window 202 is twice that of 
the second display window 204 and four times the update 
rate of the third display window 206, updates to the ?rst 
display window 202 will occur more frequently. 
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[0030] Next, in step 306, a message is sent over the 
general purpose I/O 110 indicating that one display window 
is ready for display and the internal memory 107 can be 
copied (swapped) to the front buffer 105. Note, that in FIG. 
3, ?rst data ?ow line 303 represents the ?ow of data between 
the general purpose I/O 110 of the GPU 102 and the graphics 
logic device 104. This message is used to set a swap ?ag at 
step 320. Each window has it own copy of this logic and 
associated swap ?ags. 
[0031] In step 308, additional rendering commands are 
generated by the display processor 101. Step 308 can occur 
simultaneously with the rendering of graphic data at step 
304 and the operating of the graphics logic device 104 as 
outlined in steps 312-332 of FIG. 3. This processing and 
rendering can be performed for any window following the 
logic of the ?owchart of FIG. 3, given the limitation on the 
number of processing elements (i.e., the display processor 
101 and the GPU 102). 

[0032] After the commands are generated in step 308, the 
display processor 101 waits in step 310 until a message is 
sent from the graphics logic device 104 to the display 
processor 101 indicating that internal memory 107 associ 
ated with the corresponding display window has been copied 
to the front buffer 105. After this occurs, this part of the 
method returns to step 302 where the display processor 101 
transmits the graphics commands to the GPU 102. The 
process continues from there. Note that since the display 
windows, in an exemplary embodiment, are processed in 
parallel, while this process for one display window waits to 
exit step 310, other display windows can be in any of the 
other steps of this process, including step 310. Thus, one 
display window can be waiting for the message of step 310, 
while the GPU 102 is rendering the graphics commands for 
another display window, and another display window can be 
updated from the internal memory 107. Thus, instead of the 
display processor 101 or GPU 102 waiting for a buffer swap 
before proceeding, in an exemplary embodiment of the 
present invention, the parallelism for window processing 
achieves an e?icient gain. Each display window will have a 
unique code that is returned from step 324 in order for the 
display processor 101 to distinguish which display window 
has been completed and is ready for new commands to be 
generated. 
[0033] Turning now to steps 312-332, this part of the 
method begins at second entry point 311. At step 312, it is 
determined if the current scan position for the display is in 
a vertical area of a window. In an exemplary embodiment of 
the present invention, the display unit 106 is drawn by 
scanning from left to right, and top to bottom, setting the 
pixel state of the display unit 106 as the scan progresses. 
That is, the scan starts at the ?rst pixel of the ?rst row and 
?rst column and then scans left to right across the columns 
in the ?rst row. In step 312, the current scan position is in the 
vertical area of one of the windows if the current row is 
within the rows encompassed by the display window. Note 
that if there is only one display window for the display unit 
106, then steps 312 and 314 can be eliminated and replaced 
with a check for a vertical blanking period, because the scan 
will always be within the vertical and horizontal area of the 
one window and the buffer swap will always be initiated 
during vertical blank. The vertical blanking period occurs 
when the scan is within a non-displayed portion of the 
display unit 106. 
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[0034] For example, second display WindoW 204 is 
de?ned by column A, column B, roW B and roW C. When 
scanning left to right and top to bottom, the scan is initially 
outside the vertical area of the second display WindoW 204, 
betWeen roW A and roW B. When in this area of the display 
unit 106, the scan is not in the vertical area, so step 312 
evaluates as a no. 

[0035] In step 314, it is determined if the scan is in the 
horizontal area of the display WindoW. In the example of 
FIG. 2, When the scan is betWeen the column A and column 
B, for roWs B though C the scan is inside the second display 
WindoW 204. If the scan is not in the horizontal area, the 
method then returns to step 312. 
[0036] If, in step 312, the scan is not in the vertical area of 
the display WindoW, such as When the scan area is betWeen 
roW A and roW B or in the vertical blanking period, then the 
method continues at step 316 Where it is determined if a 
WindoW sWap ?ag is set. The WindoW sWap ?ag indicates 
that graphic data for a display WindoW has been generated at 
the GPU 102 and the graphic data in the internal memory 
107 is ready to be sWapped to the front bulfer 105 and 
displayed in the display WindoW. 
[0037] Ifthe WindoW sWap ?ag is not set, in step 318 it is 
determined if the command from the general purpose I/O 
110 to the GPU 102 indicating a completed display WindoW 
is ready has been sent (see step 306). If the WindoW sWap 
command has not been received, the method returns to step 
312. 
[0038] If the WindoW sWap command has been received, 
in step 320, the WindoW sWap command is set to true and the 
WindoW ?ag, Which represents that a WindoW sWap has 
occurred, is set to false. The method then returns to step 312. 
[0039] If, in step 316, a WindoW sWap ?ag had been set, 
the method continues to step 322, Where it is determined if 
a Window ?ag has been set. If a Window ?ag has not been 
set, the method continues in step 312. 
[0040] If the WindoW ?ag has been set, indicating the 
graphic data in the internal memory 107 has been sent to the 
front bulfer 105 and the display unit 106, then, folloWing 
step 316, in step 324 the WindoW sWap ?ag is set to false and 
the WindoW ?ag is set to false. A message indicating the 
sWap of this WindoW has been completed is then sent to the 
display processor 101. Recall that in step 310, the display 
processor 101 Waits until the sWap done message before 
transmitting rendering commands in step 302. 
[0041] Turning back to step 314, if the scan is Within the 
vertical area of the WindoW, then the method continues in 
step 326. With reference to the second display WindoW 240 
in FIG. 2, if step 314 is true, the scan is betWeen column A, 
through B and roW B through roW C. 
[0042] In step 326 it is determined if the WindoW sWap ?ag 
is set. If the WindoW sWap ?ag is not set to true, the front 
bulfer 105 sends graphic data to the display unit 106 for the 
display WindoW. The process then continues at step 312. 
[0043] If, in step 326, the WindoW sWap ?ag is set to true, 
the process then continues at step 330. In step 330, the 
WindoW ?ag is set to true indicating that the internal memory 
107 to front bulfer 105 transfer is in progress. Then, in step 
332, the graphic data from the internal memory 107 is sent 
to the front bulfer 105 and the graphic data from the internal 
memory 107 is also sent to the display unit 106 for display. 
Thus, the graphic logic device controls the update of the 
display WindoW and the sending of graphic data to the 
external memory. In one exemplary embodiment, the pixels 
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are sent to the display unit 106 for display at the same time 
they are sent to the external memory. Although simultaneous 
transfer of graphic data is typically done in an embodiment 
of the present invention, non-simultaneous transfer of 
graphic date is also Within the scope of the present invention. 
[0044] While this method of FIG. 3 is executed for a single 
display WindoW, such as the second display WindoW 204, 
other instances of the logic are operating for the ?rst display 
WindoW 202 and the third display WindoW 206. 
[0045] In another embodiment, video images are also 
displayed on the display unit 106. In this embodiment, video 
images are received at the GPU 102 via the optional video 
input 113. As discussed previously, the video can be sup 
plied from sources such as cameras mounted on an aircraft 

fuselage to monitor landing gear position. In one exemplary 
embodiment of the present invention, the video is merged 
With any textual or graphical information at the GPU 102. A 
message is sent over the general purpose I/O 110 that a video 
WindoW is ready to be updated so that the front bulfer 105 
can be used to refresh the display WindoW of the display unit 
106. When the video WindoW is sent, it is sent directly from 
the internal memory 107. The video WindoW can be sent 
directly from the internal memory 107 because the amount 
of symbology or graphic elements that need to be generated 
for display With a video tends to be small and little time is 
needed for rendering. Additionally, the update rates of the 
overlaid symbology tend to be loW. For displaying video 
WindoWs, the bulfer sWap logic is reversed, such that bulfer 
sWapping to the front bulfer 105 occurs normally and refresh 
from the front bulfer 105 only occurs during symbology 
generation. This optional mode maximizes the video update 
rate for the case Where the video is being updated from a 
video overlay function in the GPU 102 at a high rate such as 
60 Hertz, Which is merged With the symbology just before 
being transmitted over the pixel bus 112. 
[0046] While at least one exemplary embodiment has been 
presented in the foregoing detailed description of the inven 
tion, it should be appreciated that a vast number of variations 
exist. It should also be appreciated that the exemplary 
embodiment or exemplary embodiments are only examples, 
and are not intended to limit the scope, applicability, or 
con?guration of the invention in any Way. Rather, the 
foregoing detailed description Will provide those skilled in 
the art With a convenient road map for implementing an 
exemplary embodiment of the invention, it being understood 
that various changes may be made in the function and 
arrangement of elements described in an exemplary embodi 
ment Without departing from the scope of the invention as 
set forth in the appended claims. 

1. A system for displaying images in at least one display 
WindoW on a display unit: 

a display processor con?gured to generate graphics com 
mands from a received input; 

a graphics processing unit coupled to the display proces 
sor and con?gured to generate graphic data from the 
graphics commands, the graphics processing unit com 
prising: 
a rendering engine; 
an internal memory coupled to the rendering engine; 

and 
a general purpose I/O coupled to the rendering engine 

and con?gured to transmit messages from the graph 
ics processing unit; 
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a graphics logic device coupled to the graphics processing 
unit, the graphics logic device con?gured to initiate a 
transfer of graphic data for an update of a display 
WindoW from the internal memory to the display unit 
upon receipt of a message indicative of an available 
update to the display WindoW; and 

an external memory coupled to the graphics logic device, 
the external memory con?gured to supply graphic data 
to the display WindoW When the update of the display 
unit is not available and to store the update of the 
display WindoW When the display WindoW receives the 
update from the internal memory. 

2. The system of claim 1 Wherein the graphics logic 
device includes logic to initiate the transfer of graphic data 
for the update and to save the graphic data to the external 
memory for each of the at least one display WindoW. 

3. The system of claim 1 Wherein the graphics logic 
device is con?gured to initiate the transfer of graphic data 
for the update of the display WindoW at the start of a vertical 
scan period. 

4. The system of claim 1 Wherein the graphics logic 
device is con?gured to initiate the transfer of graphic data 
for the update of at least one display WindoW upon receipt 
of the message indicative of the available update if a scan of 
the display unit has not reached the display WindoW. 

5. The system of claim 1 Wherein the graphics processing 
unit is further con?gured to receive video data supplied to 
the display unit from the internal memory 

6. The system of claim 4 Wherein each display WindoW of 
the one or more display WindoWs are processed in parallel. 

7. The system of claim 1 Wherein a ?rst display WindoW 
has a ?rst refresh rate and a second display WindoW has a 
second refresh rate. 

8. The system of claim 1 Wherein the display unit is a 
display unit on an aircraft. 

9. A method for displaying an image on a display unit 
comprising at least one display WindoW, the method com 
prising the steps of: 

generating updated graphic data comprising an update to 
a display WindoW of the display unit at a graphics 
processing unit; 

storing the updated graphic data to an internal memory of 
the graphics processing unit; 

sending a message indicative of a completion of the 
generation of the updated graphic data; 

initiating a ?rst transfer of the updated graphic data to the 
display WindoW of the display unit and saving the 
updated graphic data to an external memory upon 
receipt of the message at a graphics logic device; and 

initiating a second transfer of graphic data stored in the 
external memory to the display WindoW of the display 
unit if the message has not been received at the graphics 
logic device. 

10. The method of claim 9 further comprising the step of 
sending graphic data to tWo or more display units. 

11. The method of claim 9 Wherein the step of initiating 
a ?rst transfer of updated graphic data further comprises 
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initiating a ?rst transfer of updated graphic data When a scan 
of the display unit is Within the display WindoW correspond 
ing to the updated graphic data and after receipt of the 
message. 

12. The method of claim 9 Wherein the step of initiating 
a ?rst transfer of updated graphic data further comprises 
initiating a ?rst transfer of updated graphic data upon receipt 
of the message and before the start of the vertical scan period 
if the external memory has not yet started to transfer graphic 
data to the display WindoW associated With the updated 
graphic data. 

13. The method of claim 9 further comprising the steps of: 
receiving video data into a separate video overlay 
memory area; 

merging the video data With other graphic data to generate 
video graphic data; 

transmitting the combined pixel data to the graphics logic 
device; and 

transferring the video graphic data from the internal 
memory to the display unit. 

14. The method of claim 9 further comprising the step of 
processing each of the at least one display WindoWs in 
parallel. 

15. A graphical system for displaying an image on a 
display unit comprising: 

a graphics logic device con?gured to initiate a transfer of 
updated graphic data to the display unit upon receipt of 
a transfer signal; and 

an external memory coupled to the graphics logic device, 
the external memory con?gured to store the updated 
graphic data as the updated graphic data is transferred 
to the display unit. 

16. The system of claim 15 Wherein the external memory 
is con?gured to supply graphic data needed for the image to 
be displayed on the display unit When a transfer signal is not 
received. 

17. The system of claim 15 Wherein the updated graphic 
data is for a display WindoW of an image comprising tWo or 
more display WindoWs. 

18. The system of claim 17 Wherein the graphics logic 
device is con?gured to transfer the updated graphic data at 
a ?rst vertical scan period after receipt of the transfer signal. 

19. The system of claim 18 Wherein the graphics logic 
device initiates the transfer of the updated graphic data for 
the display WindoW period upon receipt of the transfer signal 
and before a next vertical scan period if the external memory 
has not yet started to supply graphic data for the display 
WindoW. 

20. The system of claim 15 Wherein the graphics logic 
device includes logic to initiate the transfer of updated 
graphic data for the update and to save the graphic data to 
the external memory for each of the at least one display 
WindoW and Wherein each of the display WindoWs are 
processed in parallel. 


